Formation of methemoglobin by photoactivation of nitrofurantoin or of 5-nitrofurfural in rats exposed to UV-A light.
The antibacterial drug nitrofurantoin (NFT) is notorious for causing hemolytic anemia, which may be related to the methemoglobinemia, another side-effect of NFT. As NFT is photolabile, and nitrite, well known as a MetHb generator, is an important photoproduct of NFT, it seems not unlikely that light is a cause of NFT-induced MetHb formation. When rats were irradiated with UV-A immediately after oral NFT administration, the amount of MetHb significantly increased: 0.97 +/- 0.37% n = 36 (P less than 0.001 Student's t-test, control value: 0.5%). An increase in MetHb was also observed with rats simultaneously exposed to UV-A and the major photodecomposition product of NFT, viz. 5-nitrofurfural. In addition in vitro experiments proved the formation of MetHb as a result of photoactivation of NFT. Nitrite, photochemically formed from nitrofurfural and from the metabolite nitrofuroic acid, plays an important role. A dark reaction of the other photoproduct, nitrofurfural, with hemoglobin also appeared to cause a considerable amount of MetHb in vitro. However, because of rapid deactivation of nitrofurfural by either photodecomposition or metabolism, this dark reaction is not expected to contribute to the in vivo MetHb formation.